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ARECENT QUALITATIVE SYSTEM-
atic review of the effective-
ness of cannabinoids in the
management of pain advised

against their widespread introduction
into clinical practice because of limited
relative efficacy in acute pain and com-
mon adverse effects.1 However, it was
suggested that cannabinoids may have
some beneficial effect in spasticity and
in neuropathic pain, for which a thera-
peutic need is greater than in postopera-
tive pain. In addition, the authors stated
that new safe and effective agonists at the
cannabinoid receptors may dissociate
therapeutic effects from psychotropic ef-
fects, which makes randomized com-
parisons in neuropathic pain and spas-
ticity worthwhile.1

1!,1!Dimethylheptyl-"8-tetrahydro-
cannabinol-11-oic acid (CT-3) poten-
tially possesses the efficacy to treat neu-
ropathic pain and spasticity without the
psychotropic liabilities of cannabis. CT-3
is a synthetic analog of tetrahydrocan-
nabinol (THC)-11-oic acid, one of the
endogenous transformation products of
THC, in which a dimethylheptyl side
chain is substituted for the pentyl side
chain.2 In preclinical studies, CT-3 was
found to be a potent anti-inflamma-
tory, analgesic, and antiallodynic agent
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Context 1!,1!Dimethylheptyl-"8-tetrahydrocannabinol-11-oic acid (CT-3), a po-
tent analog of THC-11-oic acid, produces marked antiallodynic and analgesic effects
in animals without evoking the typical effects described in models of cannabinoids.
Therefore, CT-3 may be an effective analgesic for poorly controlled resistant neuro-
pathic pain.

Objective To examine the analgesic efficacy and safety of CT-3 in chronic neuro-
pathic pain in humans.

Design and Setting Randomized, placebo-controlled, double-blind crossover trial
conducted in Germany from May-September 2002.

Participants Twenty-one patients (8 women and 13 men) aged 29 to 65 years (mean,
51 years) who had a clinical presentation and examination consistent with chronic neu-
ropathic pain (for at least 6 months) with hyperalgesia (n=21) and allodynia (n=7).

Interventions Patients were randomized to two 7-day treatment orders in a cross-
over design. Two daily doses of CT-3 (four 10-mg capsules per day) or identical pla-
cebo capsules were given during the first 4 days and 8 capsules per day were given in
2 daily doses in the following 3 days. After a washout and baseline period of 1 week
each, patients crossed over to the second 7-day treatment period.

Main Outcome Measures Visual analog scale (VAS) and verbal rating scale scores
for pain; vital sign, hematologic and blood chemistry, and electrocardiogram mea-
surements; scores on the Trail-Making Test and the Addiction Research Center Inventory–
Marijuana scale; and adverse effects.

Results The mean differences over time for the VAS values in the CT-3–placebo se-
quence measured 3 hours after intake of study drug differed significantly from those
in the placebo–CT-3 sequence (mean [SD], −11.54 [14.16] vs 9.86 [21.43]; P=.02).
Eight hours after intake of the drug, the pain scale differences between groups were
less marked. No dose response was observed. Adverse effects, mainly transient dry
mouth and tiredness, were reported significantly more often during CT-3 treatment
(mean [SD] difference, −0.67 [0.50] for CT-3–placebo sequence vs 0.10 [0.74] for
placebo–CT-3 sequence; P=.02). There were no significant differences with respect
to vital signs, blood tests, electrocardiogram, Trail-Making Test, and Addiction Re-
search Center Inventory–Marijuana scale. No carryover or period effects were ob-
served except on the Trail-Making Test.

Conclusions In this preliminary study, CT-3 was effective in reducing chronic neu-
ropathic pain compared with placebo. No major adverse effects were observed.
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without psychoactive properties.2 Al-
thoughtheexactneurobiologicalmecha-
nism of action is still unclear, some evi-
dence exists that apart from the known
cannabinoidreceptors (CB1andCB2),1
ormoreundiscoveredcannabinoidrecep-
tors are involved in mediating the anal-
gesicandanti-inflammatoryeffectsofCT-
3.2 Inaddition,otherstudiessuggestpos-
siblepostreceptormechanisms,including
inhibition of eicosanoid synthesis and
down-regulationofcyclooxygenase2.3Re-
cent data suggest that the peroxisome
proliferator–activatedreceptor#(PPAR#)
mayserveasan intracellular receptor for
CT-3.4TheactivationofPPAR# isdirectly
linked to anti-inflammatory and antitu-
mor processes.4

The aim of this preliminary study was
to examine the analgesic efficacy and
safety of CT-3 in chronic neuropathic
pain.

METHODS
Patients
Newspaperadvertisementledto196tele-
phonecontacts.Only48of thecontacted
individualsappearedtohaveneuropathic
pain and were invited to an interview.
Among these, 24 had both neuropathic
and somatic pain and were therefore ex-
cluded. Three patients were denied par-
ticipation because of the long distance
from their homes to the study site. In-
clusion criteria were pain for at least 6
months,stable levelsofpainmedications
for at least 2 months, age 18 to 65 years,
and consent to participate in the study
and followstudyprocedures.Concomi-
tantpain-relievingmedicationsallowed
were antipyretic and opioid analgesics,
flupirtine, anticonvulsants, and antide-
pressants. Not allowed were N-methyl-
D-aspartatereceptorantagonistsandcan-
nabinoids. Other specific exclusion cri-
teria were severe organic or psychiatric
disease,pregnancyorattemptingtocon-
ceive, lactation,useofanyinvestigational
drug within 30 days prior to first dose
of study drug, and non–German speak-
ing. The selected 21 patients (8 wom-
en and 13 men) aged 29 to 65 years
(mean, 51 years) had a clinical presen-
tation and examination consistent with
chronic neuropathic pain with hyper-
algesia (n=21) and allodynia (n=7).

Diagnoses in the study group in-
cluded neuropathic pain of the left arm
(n=5) and right arm (n=1) due to trau-
matic cervicobrachial plexus lesions,
mainly at C5 to C8; neuropathic facial
pain (n=3) due to traumatic lesions of
the left maxillary nerve, left trigeminal
nerve, and mental nerve bilaterally; neu-
ropathic pain behind the left ear (n=1)
due to traumatic lesion of the left great
auricular nerve; neuropathic pain of the
left forearm and hand (n=1) due to trau-
matic lesion of the left radial nerve; neu-
ropathic pain in the left leg (n=3) and
right leg (n=1) due to lumbar disk pro-
trusion or intraspinal scar tissue after
lumbar disk surgery, mainly at L5/S1;
neuropathic pain in one or both of the
legs (n=3) due to traumatic spinal cord
lesions at L1; neuropathic pain of the sole
of the left foot due to compression of the
tibial nerve (tarsal tunnel syndrome)

(n=1); neuropathic whole-body pain be-
low the shoulders due to tethered cord
syndrome after surgical removal of an in-
trathecal ependymoma at C4 to T1
(n=1); and neuropathic left facial pain
(n=1) of unknown cause. The study pro-
tocol was approved by the Hannover
Medical School institutional review
board, Hannover, Germany, and the Ger-
man Federal Institute for Drugs and
Medical Devices, and written informed
consent was obtained from all patients.

Study Design and Assessment
This randomized, double-blind, placebo-
controlled crossover study was con-
ducted from May-September 2002 and
lasted 5 weeks (FIGURE 1). Weeks 1 and
4 were baseline weeks, weeks 2 and 5
were intervention weeks, and week 3
was a washout period. Patients were ran-
domized either to CT-3 or to placebo.
During the first intervention week, 2
daily doses were given (four 10-mg CT-3
capsules per day) during the first 4 days
and 8 capsules per day in 2 daily doses
during the following 3 days; placebo was
administered in the same amounts and
with the same appearance of capsules.
After a washout period of 1 week, the
patients crossed over to the alternate
group for another 7-day treatment pe-
riod. For measurement of pain, during
each baseline week and each interven-
tion week, patients completed a visual
analog scale (VAS) and a verbal rating
scale (VRS) twice per day (11 AM and 4
PM, 3 and 8 hours after the morning
dose, respectively) for 1 week and re-
corded the values in a patient diary.

The VAS consisted of a 100-mm hori-
zontal line with 2 end points labeled as
0 (no pain) and 100 (worst pain ever).
The VRS consisted of a series of verbal
pain descriptors ordered from least to
most intense (none=0, weak=1, mod-
erate=2, severe=3, and excruciating=4).

The CT-3 was produced by Crea-
pharm, Le Haillan, France. The drug sub-
stance was mixed with an appropriate
amount of lactose and filled into No. 2
hard gelatin capsules at 10 mg each. Pla-
cebo capsules were identical in all re-
spects except for the absence of CT-3.
Randomization, labeling, and packag-

Figure 1. Flow of Participants

10 Assigned to CT-3–
Placebo Sequence
9 Completed CT-3

Course During
Week 2 as
Assigned

1 Dropped Out
(Severe Drowsiness)

11 Assigned to Placebo–
CT-3 Sequence
10 Completed

Placebo Course
During Week
2 as Assigned

1 Dropped Out
(Elevated Blood
Pressure and
Tachycardia)

10 Completed Washout
Period During Week 3

9 Completed Washout
Period During Week 3

48 Had Neuropathic Pain and
Were Invited to Interview

27 Excluded
24 Had Somatic Pain
3 Long Distance to

Study Site

196 Patients Screened

21 Randomized

10 Crossed Over and
Completed CT-3
Course During Week
5 as Assigned

9 Crossed Over and
Completed Placebo
Course During Week
5 as Assigned

9 Included in Modified
Intention-to-Treat
Analysis

10 Included in Modified
Intention-to-Treat
Analysis

CT-3 indicates 1!,1!dimethylheptyl-"8-tetrahydro-
cannabinol-11-oic acid.
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ing in high-density polyethylene bottles
were performed at Creapharm, which
dispensed the study medication under
blinded conditions through computer-
based randomization.

Studyinvestigatorswereblindedtothe
randomizationmethod.All studybottles
were labeled with numbers from 1 to 21
pertainingtoeachofthe21patients.Each
study day (14 in all) was indicated on
the bottles, each of which contained ei-
ther 4 or 8 capsules. Altogether, 21 sets
of 14 bottles each were numbered. Ac-
cording to the sequence of their inclu-
sion,participantswereassignedconsecu-
tive numbers that were then correlated
with thenumbersonthebottles.Allper-
sons involved in thestudywereunaware
of which treatment was administered.
Assessments were performed by gradu-
atemedical studentsandthemedication
was dispensed by the attending physi-
cians.Treatmentassignmentcodeswere
notavailable to investigatorsuntil allpa-
tients completed the study and the data
had been entered.

In addition, the baseline screening
evaluation includedareviewofconcomi-
tantpainmedication,whichwasallowed
ifpatientshadbeenreceivingstabledoses
for at least 2 months prior to entry into
the study. A neurological examination,
vital sign measurements, an electrocar-
diogram, and hematologic and blood
chemistry studies (chloride, sodium,
potassium, creatinine, total bilirubin,
alkaline phosphatase, #-glutamyl trans-
ferase, alanine aminotransferase, aspar-
tate aminotransferase, and whole blood
cellcount)wereperformed,andtheTrail-
Making Test (TMT) and Addiction
Research Center Inventory–Marijuana
(ARCI-M) scale were also used in the
baseline assessment.

To determine impairment of cogni-
tion, part B of the TMT was used, con-
sisting of a 1-page worksheet of scat-
tered, circled numbers and letters.
Patients were asked to connect consecu-
tively numbered circles and lettered
circles, alternating between numbers and
letters, without lifting the pencil from
the page, in as little time as possible. The
test was scored by time to completion
and number of errors.5

Subjective drug effects were deter-
mined using the 12-item ARCI-M scale,
which derives from a 53-item version of
the ARCI6 plus 4 items specific to mari-
juana.7 These 4 items are “I have diffi-
culty in remembering,” “My mouth feels
very dry,” “I notice that my heart is beat-
ing faster,” and “My thoughts seem to
come and go.” The items are answered
as true or false, and each true response
is scored as 1 point.

Response was assessed with a pain di-
ary in which the patients completed the
VAS and VRS at 11 AM and 4 PM at each
day, 3 and 8 hours after the morning in-
take of the capsules, respectively. In ad-
dition, spontaneous adverse events were
collected in the diaries. On the first and
last days of the treatment week, the TMT
and ARCI-M scale were administered
along with an electrocardiogram. On the
first, fifth, and last days of the treat-
ment week, hematologic and blood
chemistry measurements were taken. Vi-
tal signs were measured daily. All mea-
surements were performed at least 2
hours after intake of the morning dose
of the study drug. Furthermore, at each
appointment, compliance was assessed
by collection of the study medication
bottles. Patients were not asked to guess
which treatment they had received dur-
ing each period; some patients com-
mented on this point but no responses
were made regarding these comments.

Statistical Analysis
We assumed that there would be no car-
ryover effect after the washout period of
1week(week3).The$ levelwas .05with
apowerof90%. Using a2-sided testwith
a 2-period crossover design resulted in
the need to enroll a total of 21 patients.

Results are presented as means (SDs).
Demographic data, duration of pain, and
pain intensity were analyzed with the un-
paired t test; sex, type of neuropathic
pain, presence of allodynia, and regular
use of concomitant pain medication were
measured as frequency data. Categori-
cal data were analyzed with the Fisher
exact test. Pain scores, the TMT, the
ARCI-M scale, and vital signs were com-
puted for treatment effects, period ef-
fects, and carryover effects by the method

reported by Hills and Armitage8 for 2-pe-
riod crossover clinical trials. These quan-
titative data were analyzed using the un-
paired t test to evaluate between-group
differences in the 2 sequence groups. For
the analysis of pain-reducing effects of
the intervention period, the differences
between each intervention week’s re-
sults and the corresponding baseline
week results (week 2 − week 1 and week
5 − week 4) were computed. For the
analysis of the difference over time, the
difference (week 2 − week 1) − (week 5
− week 4) was computed. Statistical sig-
nificance was determined as P%.05.
Analyses were conducted using SPSS,
version 11.0 (SPSS Inc, Chicago, Ill).

RESULTS
Patient Characteristics
and Disposition
Of the21patients, 10were randomlyas-
signedtoreceiveCT-3first thenplacebo,
and 11 were assigned to receive placebo
first, thenCT-3(Figure1).The2groups
were well balanced with respect to age,
sex,durationofpain, typeofneuropathic
pain, andregularuseof concomitantan-
algesics (opioids, anticonvulsants, anti-
depressants, antipyreticanalgesics), and
mainlycentral-actingcompounds(diaz-
epam and zolpidem) (TABLE). In 10 pa-
tients, the following pain medications
anddosageswereinregularuse:1patient
each took metamizol, 1000 mg every 6
hours;metamizol,750mgevery4hours;
controlled-release morphine, 90 mg,
and diazepam, 10 mg, every 24 hours;
controlled-release formulation of oxy-
codone,100mgevery6hours;zolpidem,
10mgevery4hours(abusively);doxepin,
25mgintheevening, imipramine,20mg
twice per day, and sublingual buprenor-
phine every 6 hours; controlled-release
tramadol,100mgevery8hours;celecoxib
and citalopram once per day, flupirtine,
100 mg every 6 hours, and gabapentin,
200mgevery8hours;controlled-release
tramadol, 100 mg every 12 hours;
andcontrolled-releasetilidine/naloxone,
100/8 mg in the morning, amitriptyline,
50mgintheevening,andgabapentin,300
mg every 8 hours.

At both baseline weeks, mean (SD)
pain levels on the VAS were between
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56.00 (20.93) and 68.07 (14.25) for the
entire group. With the exception of the
4 PM VAS assessment in week 1, both se-
quence groups differed significantly in
their baseline VAS scores (11 AM in week
1, P=.03; 11 AM in week 4, P=.002; and
4 PM in week 4, P=.03) (Table 1).

Two patients dropped out on the sec-
ond day of the first intervention week.

Therefore, their small amount of data
was not considered for further analy-
sis or imputation methods, which led
to a modified intention-to-treat analy-
sis. One of these patients, a placebo pa-
tient with no history of cardiovascular
disease, experienced elevated blood
pressure (214/105 mm Hg) and tachy-
cardia (122/min). The patient was re-

ferred to a cardiologist. One patient
treated with CT-3 experienced severe
drowsiness, which interfered with his
work. This patient was also taking a
controlled-release preparation of oxy-
codone, 100 mg every 6 hours.

Pain Measurements
Morning results (3 hours after intake of
the study drug) of the CT-3 interven-
tion weeks (weeks 2 and 5) showed sig-
nificant reduction in pain scores and a
strong tendency toward significant pain
reduction as measured by mean (SD)
VAS and VRS differences over time
([week 2 − week 1] − [week 5 − week
4]), respectively. For the CT-3–
placebo sequence, the difference in VAS
scores for week 2 − week 1 was −13.07
(13.76), for week 5 − week 4 was −1.52
(12.98), and the difference over time was
−11.54 (14.16). For the placebo–CT-3
sequence, the difference in VAS scores
for week 2 − week 1 was −3.14 (13.11),
for week 5 − week 4 was −13.00 (22.14),
and the difference over time was 9.86
(21.43); P=.02 by independent t test
(FIGURE 2A). For the CT-3–placebo se-
quence, the difference in VRS scores for
week 2 − week 1 was −0.36 (0.47), for
week 5 − week 4 was −0.11 (0.40), and
the difference over time was −0.25
(0.49). For the placebo–CT-3 se-
quence, the difference in VRS scores for
week 2−week 1 was −0.19 (0.55), for
week 5 − week 4 was −0.61 (1.01), and
the difference over time was 0.42 (1.05);
P=.10 by independent t test (Figure 2B).

The afternoon results (8 hours after
morning intake of the study drug)
showed less marked effects. For the CT-
3–placebo sequence, the difference in
VAS scores for week 2 − week 1 was
−15.56 (23.38), for week 5−week 4 was
−5.91 (14.82), and the difference over
time was −9.65 (29.15). For the placebo–
CT-3 sequence, the difference in VAS
scores for week 2 − week 1 was −8.26
(11.39), for week 5 − week 4 was −12.39
(14.48), and for the difference over time
was 4.13 (10.43); P=.21 by indepen-
dent t test (Figure 2A). For the CT-3–
placebo sequence, the difference in VRS
scores for week 2 − week 1 was −0.57
(0.95), for week 5−week 4 was −0.25

Table. Demographic Characteristics of the Study Groups*

Characteristics
Total

(N = 21)

CT-3−Placebo
Sequence

(n = 10)

Placebo−CT-3
Sequence

(n = 11)
Age, y 50.86 (11.69) 51.50 (9.91) 50.27 (13.56)
Sex, male/female, No. 13/8 6/4 7/4
Type of neuropathic pain,

peripheral/central, No.
17/4 8/2 9/2

Allodynia, No. 7 4 3
Intensity of pain on VAS†

Week 1, 11 AM‡ 56.00 (20.93) 45.30 (17.70) 65.63 (19.49)
Week 1, 4 PM 64.63 (17.62) 58.14 (15.05) 70.47 (18.42)
Week 4, 11 AM‡ 60.00 (17.63) 48.16 (11.15) 70.66 (15.64)
Week 4, 4 PM‡ 68.07 (14.25) 60.73 (6.55) 74.67 (16.30)

Duration of pain, y 11.48 (7.15) 12.80 (6.75) 10.27 (7.62)
Regular use of concomitant

analgesics, yes/no, No.§
10/11 5/5 5/6

Abbreviations: CT-3, 1!,1!dimethylheptyl-"8-tetrahydrocannabinol-11-oic acid; VAS, visual analog scale.
*Data are expressed as mean (SD) unless otherwise noted.
†The VAS consisted of a 100-mm horizontal line with 2 end points labeled as 0 (no pain) and 100 (worst pain ever).
‡P%.05 for the intergroup differences between the CT-3−placebo and placebo−CT-3 sequences.
§Concomitant analgesics included opioids, anticonvulsants, antidepressants, antipyretic analgesics, flupirtine, and mainly

central-acting compounds (diazepam and zolpidem).

Figure 2. Effect of CT-3 on Reduction in VAS and VRS Scores
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VRS, verbal rating scale (range, 0-4). The figure shows the effect of CT-3 on reduction (week 2 − week 1 and
week 5 − week 4) in VAS and VRS scores. The CT-3–placebo sequence group received CT-3 in week 2 and
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(0.55), and the difference over time was
−0.32 (1.13). For the placebo–CT-3 se-
quence, the difference in VRS scores for
week 2 − week 1 was −0.29 (0.38), for
week 5 − week 4 was −0.62 (0.74), and
the difference over time was 0.33 (0.66);
P=.14 by independent t test (Figure 2B).

The effect size for CT-3 was some-
what greater in the CT-3–placebo se-
quence, with less pain intensity at base-
line (Table 1) than in the placebo–
CT-3 sequence. The VAS and VRS
reductions in the CT-3–placebo se-
quence at 11 AM were 28.84% and
18.89% and at 4 PM were 26.75% and
23.76%, respectively. In contrast, the
VAS and VRS reductions in the pla-
cebo–CT-3 sequence at 11 AM were
18.40% and 21.49% and at 4 PM were
16.59% and 20.13%, respectively.

All patients used the opportunity to
increase the dosage on day 5 of each in-
tervention week, but no significant dose
response or increase in adverse events
was observed. No carryover or period
effects were observed.

Adverse Events
Reported adverse events were mainly
tiredness and dry mouth but also in-
cluded limited power of concentration,
dizziness, sweating, and more pain.
These adverse events were reported sig-
nificantly more often when CT-3 was ad-
ministered (mean [SD] difference over
time, −0.67 [0.50] for CT-3–placebo se-
quence vs 0.10 [0.74] for placebo–
CT-3 sequence; P=.02 by independent
t test). In the CT-3–placebo sequence,
during the CT-3 period, 6 of 9 patients
reported such adverse events vs 0 of 9
in the placebo period. In the placebo–
CT-3 sequence, 6 of 10 reported ad-
verse events in the CT-3 period vs 5 of
10 in the placebo period. Neither the
TMT nor the ARCI-M scale scores
showed significant differences over time
between the 2 treatment groups. The
mean (SD) difference over time for the
TMT score was 35.89 (112.80) seconds
in the CT-3–placebo sequence and was
3.15 (63.45) seconds in the placebo–
CT-3 sequence. On the ARCI-M, the
mean (SD) difference over time for the
number of items answered as true was

−0.67 (3.61) in the CT-3–placebo se-
quence and was 0.22 (2.59) in the pla-
cebo–CT-3 sequence. However, there
was a carryover effect observed with the
TMT (P=.03). No significant differ-
ences were found with respect to changes
in vital signs, weight, temperature, elec-
trocardiographic findings, or hemato-
logic and blood chemistry studies.

COMMENT
Neuropathic Pain
Understanding of the etiology and
pathophysiology of neuropathic pain has
increased over the past few years, par-
ticularly on a molecular and genetic
level. Activation of intracellular signal
transduction cascades results in changes
of receptor and ionic channel function,
which may remain active following ini-
tial trauma (long-term potentiation).9

There is still much to be understood be-
tween the etiological findings and the
therapeutic possibilities.

Neuropathic pain cannot be totally
eliminated by means of preventive mea-
sures, and there is no completely effec-
tive medication available with an ac-
ceptable therapeutic ratio of efficacy to
safety. Apart from inhibiting sodium-
ion channels (by use of anticonvul-
sants or local anesthetics) and assist-
ing endogenous noradrenergic and
serotonergic mechanisms (by use of
antidepressants), an increasing num-
ber of N-methyl-D-aspartate receptor
antagonists have been introduced in the
past few years. Many of these have pro-
duced favorable therapeutic results.10

Nevertheless, their use is restricted by
a poor adverse effect profile; thus, there
is a need for effective alternatives with
acceptable adverse effect profiles.

Cannabinoids for Chronic Pain
Preclinical studies have shown that can-
nabinoids reduce the hyperalgesia and
allodynia associated with formalin, cap-
saicin, carrageenan, nerve injury, and
visceral persistent pain11; therefore, ex-
ogenous cannabis or cannabinoids may
work as an analgesic in poorly con-
trolled neuropathic pain. In addition,
humans have cannabinoid receptors in
the central and peripheral nervous sys-

tem,12 although the functions of these
receptors and their endogenous li-
gands remain unclear.

Although a large number of case re-
ports and letters suggest the benefits of
cannabis or cannabinoids in chronic pain
and other conditions, there is little re-
search-based evidence.13 Oral THC, 5 to
20 mg, was found to have an analgesic
effect compared with placebo in 10 pa-
tients with pain related to advanced can-
cer.14 In this study, a dose-response re-
lationship was shown for analgesia and
adverse effects. In a further study by the
same research group, THC, 10 mg, was
found to be equipotent to codeine, 60
mg, and THC, 20 mg, was equipotent
to codeine, 120 mg, but the higher dose
was associated with unacceptable ad-
verse effects.15 In a patient with neuro-
pathic pain and spasticity secondary to
a spinal cord ependymoma, THC, 5 mg,
and codeine, 50 mg, were equianalge-
sic, and both were superior to placebo.
Only THC, however, had a beneficial
effect on spasticity.16

Tetrahydrocannabinol has psycho-
logical adverse effects including psy-
chomotor and cognitive impairment,
anxiety and panic attacks, and acute
psychosis and paranoia17 and adverse
physical effects including dry mouth,
blurred vision, palpitations, tachycar-
dia, and postural hypotension18 in doses
as low as 10 to 20 mg.

Pharmacokinetics
and Pain Reduction
CT-3, a synthetic analog of THC-11-oic
acid, has been shown in animal tests to
have potent anti-inflammatory, analge-
sic, and antiallodynic effects without psy-
choactiveproperties.2 The following find-
ings recently have been corroborated:
The absence of psychoactive properties
was confirmed in 24 human volunteers
with a dose of up to 10 mg of CT-3 (S.B.,
unpublished data, 2001). After a single
oral administration of CT-3 in 6 human
volunteers, the time to highest plasma
concentration (tmax) was reached in most
participants 1 or 2 hours after absorp-
tion fromtheemptygastrointestinal tract,
but some participants had a delayed tmax

of 4 to 5 hours. Furthermore, plasma
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concentrations of CT-3 demonstrated a
strong linear relationship to dose. The
peak plasma concentrations of CT-3 in-
creased in ratios of 3.7, 6.2, and 12.6 for
CT-3 doses of 3, 6, and 10 mg com-
pared with 1 mg. Similarly, the extrapo-
lated area under the curve (AUC0-8) of
CT-3 increased in ratios 3.6, 5.5, and
11.0, respectively. Moreover, in rats and
dogs, concentration of CT-3 in plasma
reached peak levels 1.5 to 6 hours after
dosing and declined thereafter with ap-
parent half-lives of 4 to 13 hours, al-
though longer half-lives may have oc-
curred in some female dogs at high doses.

Our investigation showed that CT-3,
given in daily doses of 40 and 80 mg, is
more effective than placebo for neuro-
pathic pain, with greater pain-reducing
effects at 3 hours after intake than at 8
hours. These findings may confirm the
pharmacokinetic data regarding CT-3
known in humans and animals, with
main clinical effects observed in the first
6 hours after intake of the drug. The ob-
servation of prolonged effects in animal
studies2 could not be confirmed statis-
tically in this study; nevertheless, even
8 hours after intake of the drug, there was
a tendency toward more pain reduction
during the CT-3 intervention. Consid-
ering the small sample size, this result
may have more weight than the statisti-
cal analysis indicates. Furthermore, the
amount of pain reduction by the study
drug was generally more marked in pa-
tients with lower baseline pain levels.
This finding may be an indication of a
limitation of the pain-reducing effi-
ciency of the compound and a general
observation that mild pain is easier to re-
duce than severe pain. Elevation of the
dose increasedneitherpain reductionnor
adverse events, which may be a strong
argument for 20 mg as a single dose for
this compound.

Adverse Events
CT-3 appeared to be free of psychoac-
tive properties as measured by the TMT
and the ARCI-M scale, though the as-
sessment of the TMT was restricted by
the observed carryover effect. The TMT
is often used for screening for cognitive
impairment in marijuana abusers.19 We

restricted the use of the TMT to part B
because only part B is a general indica-
tor for brain dysfunction. Its cognitive de-
mands include visual scanning, visual-
motor coordination, and visual-spatial
ability adequate enough to understand
on an ongoing basis the alternating pat-
tern of numbers and letters.5 In addi-
tion, in terms of construct validity, there
are several factors that make part B more
difficult.20 The ARCI-M scale was used
as an outcome measure for subjective ef-
fects because in previous studies of THC
and marijuana,7,21 increases on the
ARCI-M scale were observed together
with prototypic subjective experiences
with marijuana use.

In our study, tiredness was the main
adverse psychological event and dry
mouth was the main adverse physical
effect; major physical adverse events
were not observed. Only 1 CT-3–
related dropout occurred (because of
severe drowsiness) when CT-3 was used
in conjunction with a high dosage of
oxycodone (400 mg/d).

CONCLUSION
Because this preliminary study showed
the effectiveness of CT-3 in neuro-
pathic pain and did not find clinically
relevant adverse events, and because in
animal studies no signs of strong de-
pendency after withdrawal of the drug
have been found,2 further clinical stud-
ies with CT-3 are warranted. Future
studies with this agent should be con-
ducted over weeks or months and
should consider a shorter dosing inter-
val, such as 6 to 8 hours.
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